Abstract
Introduction
Adolescence is a time of "storm and stress" in child development. [1] New-found independence, the increased importance of peer interaction, and substantial physical and mental development increases the risk of depression, anxiety and other mental health problems. [2] Indeed, adolescence is the most common time in an individual's life for psychiatric illness to PLOS ONE | https://doi.org/10.1371/journal.pone.0196859 May 3, 2018 1 / 12 a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
emerge. [3] Not only is mental health status more likely to emerge during adolescence, but under-treated mental health problems during adolescence increase the risk of negative outcomes throughout the life-course, including disability, loss of future productivity and contribution to the community, lower educational achievement, and a higher likelihood of risky behaviors. [4] Immigrant adolescents would seem to be at particularly elevated risk of experiencing mental health problems given the unique and precarious position of the foreign-born in American society. However, much of the previous literature on immigrant mental health has considered all foreign-born adolescents as a singular group, and surprisingly little is known about the role of citizenship status in impacting the mental health status of immigrant adolescents. In the U. S. today, the immigrant population is comprised of naturalized U.S. citizens (44.1%), lawful permanent residents (26.6%), unauthorized immigrants (24.5%), and temporary lawful residents (4.8%). [5] While citizenship is often overlooked, existing literature that examines the mental health status of immigrant children and adolescents tends to find a foreign-born advantage. A 2013 study examined nativity differences in children and found that immigrant children experience a lower prevalence of depression and behavioral problems. [6] One study in Southern Florida found that foreign-born Latino high school students have a lower prevalence of substance use disorders than U.S.-born Latino high school students. [7] Another study that uses nationally representative data found that in the 1990's first generation immigrant youth experienced lower levels of depression and higher levels of positive well-being than similar native-born peers, but the advantage did not persist for second generation immigrants. [8] Other literature in this field has studied the mental health and well-being of youth with undocumented parents. Findings suggest that parents' unauthorized status is a substantial barrier to healthy child development and perpetuates health inequalities in this population. [9] Studies have looked at the mental health of undocumented children [10] , but the role of citizenship in the mental health of children and adolescents has received little attention. This is an important gap in the literature given that over half of the non-citizen populations are lawful immigrants. Several other important questions also remain unanswered, such as how mental health outcomes evolve with longer time spent in the U.S. and if outcomes today differ from those observed in the 1990's, when both the immigrant population and immigration policy were substantially different. [11] Immigrants to the United States often arrive with relatively low socioeconomic status and come from countries with poorer population health outcomes than the U.S. [12] Despite these challenges, immigrants tend to exhibit better health and mortality outcomes than the native born, a pattern referred to as the "immigrant paradox." [13] Adult immigrants, on average, also tend to report better mental health and lower rates of depression and anxiety than U.S.-born. [14] These advantages are thought to be the result of several factors, including selective migration and a high level of community social support. For many health outcomes, this advantage fades with greater time spent in the U.S., and may disappear for the second generation. [15] While immigrant communities may possess a set of general protective factors, risk factors for mental health problems that are common during adolescence are particularly elevated among the immigrant population. For example, first generation immigrants are more likely than non-immigrant U.S.-citizens and second or third generation immigrants to experience discrimination, peer aggression and socioeconomic disadvantage, factors that have been shown to decrease psychosocial wellbeing. [16] Furthermore, they undergo the stress of language barriers and acculturation to the U.S. [17] Immigrant youth must contend with highly uncertain and restrictive immigration policies, particularly evident in the recent debate regarding the Deferred Action for Childhood Arrivals (DACA) program, [10] which the President cancelled before quickly issuing a public statement expressing his desire to extend protections for "DREAMers." [18] With the rising social and policy pressures immigrant adolescents face, it remains unclear how the protective factors underlying the "immigrant paradox" balance against the role of citizenship status in the immigrant population. Citizenship represents an officially sanctioned integration into U.S. society. Citizenship grants fuller access to public benefits and economic opportunities, it may serve as a marker for cultural assimilation, and foreign-born citizens may experience a different level or type of animus than non-citizens. All of these factors may contribute to differences in adolescent mental health.
Race may interact with immigration and citizenship status in two important ways. First, race is highly correlated with an immigrant's global region of origin, which might be related to mental health. In recent decades as immigration from Asia, Africa, and the Caribbean has grown, the racial and ethnic distribution of foreign-born children and adolescents has become more diverse. [5] Second, race presents an additional dimension of inequality that immigrants must contend with. Immigrant adolescents may face racial discrimination as they integrate into the American stratification system, [19] and it is important consider racial differences in the roles of nativity and citizenship in adolescent mental health.
In this study, we used a nationally representative survey to examine how the reported mental health status of foreign-born non-citizens and foreign-born U.S. citizens compare to those of U.S.-born citizens. We also examined whether duration in the U.S. is associated with the prevalence of mental health problems and if the association of immigration and the outcomes of interest varied across racial groups.
Data and methods
Data on adolescents (age 10-17) came from a harmonized version of the 2010-2016 National Health Interview Survey (NHIS). [20] The NHIS is an annual cross-sectional household survey that is drawn from the civilian non-institutionalized U.S. population and sponsored by the National Center for Health Statistics. The survey is comprised of a core set of questions that contains basic demographic and health information for each member of the household. A knowledgeable adult provides more detailed information about the health and well-being of one randomly selected child per household ("the sample child"). Overall, the annual household response rate is approximately 80%.
After removing cases with missing values (N = 749), our final analytic sample consisted of 39,918 adolescents, including 36,937 U.S.-born citizens, 1,085 foreign-born U.S. citizens, and 1,896 non-citizens (including lawful and unauthorized immigrants). All analyses were weighted and accounted for in the complex sample design of the NHIS.
Immigrant status
The primary independent variable measuring place of birth and citizenship status consisted of the following categories: U.S.-born citizen, foreign-born U.S. citizen, and non-citizen. The non-citizen group includes lawful residents, refugees, students, temporary workers, and undocumented immigrants. The foreign-born citizen group includes all foreign-born individuals that are naturalized U.S. citizens.
Mental health status
The outcome of interest was mental health status, which was measured using three separate variables. The first measure was the summary score from the Strengths and Difficulties Questionnaire (SDQ), which is a mental health scale consisting of 5 items. [21] Scale scores range from 0-10, with higher scores indicating worse mental health. The SDQ is highly predictive of mental illness and mental health service use, is a valid measure with proxy informants, and has been used across diverse populations. [22, 23] The use of proxy informants, generally a knowledgeable adult or parent, when reporting on child and adolescent outcomes tends to be approach. [24] The second measure was a 0/1 indicator of likely psychological problems, defined as an SDQ score above 6. [24] Our final outcome was a 0/1 indicator of emotional difficulties from a question that asks whether the child experiences any emotional difficulties. The mental health outcomes we used were based on reported symptoms rather than diagnoses and so are not dependent on health care access.
Covariates
We adjusted for basic socio-demographic covariates that may be associated with mental health and immigration status. These included age (10-12, 13-15, 16-17) , sex, race/ethnicity (NonHispanic White, Non-Hispanic Black, Non-Hispanic Asian, Hispanic, Non-Hispanic Other), family income to poverty ratio (<200% FPL, 200-400% FPL, 400+ FPL), and the highest educational attainment in the family (high school or less, some college, college degree or more).
Analytical approach
We used multivariable regression to examine citizenship/place of birth differences for each outcome. In these models, we adjust for age, race and ethnicity, gender, income, and highest household educational attainment. Continuous SDQ scores were modeled using linear regression and likely psychological problem and emotional difficulty were modeled using logistic regression. After estimating models for the full target population, we repeated the analysis after stratifying the sample by race/ethnicity to determine if associations differed across racial groups.
Next, using a similar regression approach, we examined if a family's duration in the U.S. was associated with the likelihood of experiencing emotional difficulties (the most prevalent of our outcomes). Family duration was defined as the maximum duration of a member of the household, categorized into three bins (<5 years, 5-10 years, >10 years), and reflects the environment of the family rather than child's specific migration experience. To account for small sample sizes, this analysis combined the foreign-born citizen and non-citizen categories and kept U.S.-born citizens in their own category. Focusing on the household duration rather than the child's was necessary to account for the fact the data include only broad measures of time (<5 years, 5-10 years, >10 years) that are mechanically correlated with adolescent age.
Finally, we conducted a set of sensitivity analyses. We examined if results varied after controlling for language of the interview, how sensitive our results are to the inclusion of poverty as a covariate, how sensitive our results were to including Puerto Ricans in the Hispanic category, and if results changed excluding the years after 2013, when the Affordable Care Act may have influenced outcomes differently for citizen and non-citizen youth. The sensitivity analyses are described in more detail in the Supplementary Tables (S2 Table through S5 Table) . Table 1 displays descriptive statistics of adolescents by immigrant status. There were large differences between groups in the racial and ethnic distribution. The majority (59.0%) of U.S.-born citizens were Non-Hispanic Whites compared to 29.0% for foreign-born citizens and 11.6% for non-citizens. In contrast, Hispanic individuals comprised 20.5% of U.S.-born citizens, 32.78% of foreign-born citizens, and 60.4% of non-citizens. Foreign-born adolescents also tended to have lower socioeconomic status than U.S.-born citizen adolescents. U.S.-born citizens were significantly less likely to live below the 200% of the Federal Poverty Level (40.3%) compared to both foreign-born citizens and non-citizens (43.4% and 75.4%, respectively). However, parental levels of education were highest for foreign-born U.S. citizen adolescents, with 50.4% of families having a college degree or more, compared with 38.7% of U.S.-born citizens and 27.8% of non-citizens. Unadjusted means indicate that noncitizens had significantly better mental health compared to U.S.-born citizens on all three outcome measures. Foreign-born citizens had significantly better outcomes compared to U.S.-born citizens on likely psychological problem and emotional difficulty, but not total SDQ score. Table 2 presents the main results of the multivariable regression models (complete regression results are available in the S1 Table) . On an adjusted basis, foreign-born citizens had similar mental health status as compared to U.S.-born adolescents on all three measures. However, non-citizens' outcomes were significantly different from those of U.S.-born citizens. Non-citizens had a mental health severity score (SDQ) that was 0.35 units lower (indicating better mental health) than that of U.S.-born citizens (95% CI: 0.25-0.45), a 19.9% reduction As shown in the S1 Table, coefficients for other covariates were all the size and direction we expected. For example, family income above 400% of the poverty line was associated with an SDQ score 0.60 units lower than for those with family incomes below 200%. Table 3 shows models predicting each mental health variable separately by race/ethnicity (non-Hispanic white, non-Hispanic black, non-Hispanic Asian, Hispanic). The analysis compares the race-specific U.S. citizen category to the race specific foreign-born and non-citizen groups. This series of race-specific regressions revealed better mental health outcomes among non-citizens of each race group compared to US-born and foreign-born citizens, although statistical power was reduced due to smaller sample sizes. Results suggest that the main results Note: All missing data dropped from the sample, Standard errors were calculated using Taylor Series Linearization, Ã = P <0.05 SE = standard error, OR = odds ratio, Coef = coefficient. Complete regression results are available in the S1 Table. https://doi.org/10.1371/journal.pone.0196859.t002 were not driven by the experience of particular immigrant subgroups, but instead reflect a broader pattern of non-citizen advantage in adolescent mental health. Fig 1 reports adjusted rates of emotional difficulty for U.S.-born citizens and for immigrants whose families have been in the U.S. for varying lengths of time. The immigrant group combined foreign-born citizens and non-citizens. Foreign-born citizens and non-citizens were grouped together to increase statistical power and because the effect of duration was thought to act similarly for both groups. Each duration group had a lower adjusted rate of emotional distress compared to U.S. citizens. However, the difference between the native and foreign born diminished, in a linear fashion, as duration in the U.S. increased. Immigrants who have been here the longest (10+ years) compared to those who more recently arrived (<5 years) had a significantly higher prevalence of emotional difficulty.
Results
In the Supplementary tables we report the results of several sensitivity tests. First, we removed Puerto Ricans from the Hispanic category given that they are citizens from birth, but may nonetheless by perceived as immigrants or non-citizens (see S5 Table) . Removing them did not change our conclusions. Results were also robust to the inclusion of language of interview in the main regression and the exclusion of poverty, which may operate as a mediator (see S3 and S4 Tables). Our next sensitivity test examined if our conclusions changed when we restricted the data to the pre-ACA period (2010-2013) (see S2 Table) . Given that the ACA led to large gains in insurance status, but restricted benefits to citizens and legal immigrants residing in the US longer than 5 years, results may have differed before and after the ACA. However, we obtained similar results when excluding the post-ACA years. [25] 
Discussion
Our study examined differences in mental health between U.S.-born and foreign-born adolescents by citizenship status. We found that non-citizen adolescents have a consistent advantage in self-reported mental health compared to U.S.-born citizen adolescents, despite facing substantial socioeconomic disadvantage. This finding is consistent with the broader "immigrant paradox" observed for other outcomes. [13] The mental health advantage we observed for non-citizens did not apply to foreign-born citizens. While foreign-born citizens were significantly less likely than the U.S.-born to be classified as having a likely psychological problem or emotional difficulty on an unadjusted basis, these associations were completely explained by their observed demographic and socioeconomic position. Compared to U.S.-born citizens, foreign-born citizen adolescents are older, more likely to be female, and more likely to live in highly educated households.
While explaining the differences we observed was beyond the scope of our study, the reasons why non-citizen adolescents have better health-outcomes clearly have important public health implications. There are three broad potential explanations. First, the "true" prevalence could in fact be similar across groups and it is the reporting of mental health problems that differs. While, there is vast cultural variability across immigrant groups, it is possible that the differences in mental health outcomes we observed are due to cultural differences in recognition or reporting of mental health problems, which are also correlated with immigration status. [26] Language barriers, the level of acculturation, and stigmatization around mental health issues may be reflected in reporting mental health outcomes we observed among non-citizens. [27] However, the SDQ had been validated across diverse populations suggesting that this may not be a substantial issue. [23] Second, the mental health advantage of non-citizen adolescents may reflect selective migration, often called the "Healthy Immigrant Effect." [28] Immigrants do not reflect a random sample of the countries from which they came. Given the difficulty associated with moving to the United States, migrants are likely to be selected for robust psychological well-being, and are likely to represent a more motivated and resilient subset of their sending countries population. [28] There is evidence that health selectivity of new immigrants varies considerably across countries, [29] but the extent to which mental health selection might vary across sending countries is unknown. In other studies of the "immigrant paradox", the "healthy immigrant effect" has been shown to explain the Mexican immigrant advantage in functional limitations. [28] Importantly, the presence of the healthy immigrant effect means that the mental health status of the foreign born groups we observed is unlikely to generalize to the average resident of a sending country.
Finally, better-observed mental health outcomes among non-citizen adolescents may reflect real protective factors potentially associated with social and familial support in non-citizen households and neighborhoods. Familism, the deeply ingrained sense of belonging rooted in family relationships, is a strong predictor of adolescent mental health in Latino youth and may be true for other non-citizen populations. [30] For example, research suggests that closeness with parents; religiosity and social support in immigrant families contribute to an enhanced sense well-being in this population. [8] Furthermore, the strong link between the migration process and migrant social networks underscores the fact immigrants arrive often by virtue of existing social relationships. [31] These strong relations may serve as a protective factor that helps immigrant children and adolescents cope with the stress of immigration and cultural assimilation. If such factors do indeed protect against mental health problems, there is promise in developing programs and policies that foster these characteristics in other communities and maintain them in immigrant populations.
Understanding why non-citizens benefit from a mental health advantage, but not foreignborn citizens will also be important. Table 1 suggests that non-citizens are five times less likely to be non-Hispanic White, twice as likely to live in low-income families, and three times as likely to live in low educated households. This substantial difference in observed characteristics suggests that non-citizens may also be different on unobserved characteristics. Acculturation is one clear attribute for which citizenship status is likely an important marker. Indeed, we found evidence that mental health advantage of the foreign-born as a whole deteriorates with longer time spent in the U.S.
In addition to unraveling the reasons behind the outcomes we observed, measuring the longer-run benefits of reduced risk for mental health problems among non-citizen youth is a promising area for future work. For example, better mental health among immigrant adolescents may be one reason we observe fewer health problems during adulthood in this population compared to U.S.-born citizens. Mental health may function as an important mediator leading to lower rates of smoking among immigrant adults, which has been identified as a primary explanation for their mortality advantage over U.S.-born adults. [32] In addition, research has suggested that greater rates of mental health problems among U.S.-born Mexican Americans compared with Mexican immigrants may reflect a higher risk of substance abuse disorders in the U.S.-born population. [33] 
Limitations
Our study had limitations. First, the cross-sectional design prohibited tracking mental health outcomes of individuals over time. As a result, we were unable to determine if mental health declined with duration of residence at the individual level. Of note, the use of the Additionally, our mental health outcomes came from proxy reports of a knowledgeable adult in the household and thus might be reflective of the proxy's social distance to the child, their own mental health status, or their attitudes about mental health problems. [24] Finally, immigrants who are undocumented or fearing their legal status may be reluctant to respond to surveys such as the NHIS in the first place, leaving a portion of the immigrant population unobserved in this analysis.
Public health implications
While our results suggested that non-citizen adolescents fared better than their U.S.-born peers, nearly 1 in 10 non-citizen youth and 1 in 5 foreign-born citizens experienced an emotional difficulty. Some of the mental health challenges that immigrant youth face could indeed stem from the current immigration policy environment. For example, a recent study of the Deferred Action for Childhood Arrivals (DACA) program improved the mental health status of those eligible. [34] Another study found that mothers' eligibility for DACA protection led to a significant improvement in their children's mental health suggesting important intergenerational effects. [35] Furthermore, it is well documented that mental health service utilization in immigrant populations is far lower than it is for U.S.-born citizens. [27] Lee and Matejkowski [36] found that both non-citizens and foreign-born citizens were 40% less likely to use any mental health service than U.S.-born citizens. Given that foreign-born adolescent citizens have similar mental health outcomes to their U.S.-born counterparts, after accounting for their socio-demographic characteristics, this could have negative implications for the foreign-born population. Other factors such as English language proficiency, cultural attitudes toward mental health, and family support also impact immigrant's likelihood of seeking mental health services. [37] Immigrants may also be less likely to seek help if they view challenges and hardships as a normal part of life. [27] Thus, policy action is needed first to reduce financial barriers to care that are particularly pronounced for non-citizens that often are not eligible for public support. These barriers directly affect non-citizens and indirectly affect their citizen family members. In addition to financial support, culturally appropriate education and care is needed to serve immigrant communities in a patient centered manner. Further analysis of immigrant subgroups would provide a better understanding of the mental health outcomes in the non-citizen population. Future monitoring of these results is warranted. Table 2 Table shows the same regression from Table 2 in the text with Puerto Rican as a separate ethnicity category from the rest of the Hispanic population. Though Puerto Ricans are U.S. citizens by birth, we wanted to see if there was a difference between those born on the U.S. mainland and those born in the islands. The results remained significant for the mental health variables with this change. 
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